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We shall see later that the nuclei formed in the processes
of so-called artificial nuclear transformation may sometimes
have their electric balance restored in the opposite direc-
tion, stabilizing themselves by emitting a free positive
charge. For instance, the artificially produced nuclei of
nitrogen, with atomic weight 13 (light isotope), transform
themselves into stable carbon nuclei (the heavy isotope,
also of atomic weight 13) by such an emission. The dis-
covery of these hitherto unknown positive electrons^
the existence of which was predicted theoretically by P. A.
M. Dirac, opened up a new epoch in the progress of our
knowledge of the properties of /?-decay, but the discussion
of this falls outside the scope of the present book.

BACK TO ALCHEMY

The discovery of decaying radioactive elements showed
that the medieval alchemists had not been so far wrong
after all in dreaming of the artificial transmutation of one
element into another. If the internally unstable elements
situated near the upper end of the natural sequence could
be spontaneously transformed into one another, there was
every reason to believe that in the case of the lighter,
normally stable elements, too, such transformations might
be artificially caused under sufficiently strong external
influences.

The alchemists had failed ignominiously in the attempt,
but the only influences they could bring to bear in their
time were those of ordinary chemical and thermal reac-
tions, whereas the binding energies within atomic nuclei
exceed the ordinary chemical binding energies by a factor
of millions. The alchemists' attack on the nucleus may be
compared to an attempt to bombard the modern fortifica-